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PIECEMISE CUBIC INTERPOLATION METHODS

F.N. Fritsch, R.E. Carlsonl

November 1978
●

ABSTRACT

This paper deals with interpolation of one-dimensional data using

piecewise cubic interpolants. Methods are presented for nmdi fying

the derivative values in the Hermite representation in order to

eliminate the “bumps” and “wiggles” that frequently plague the more

conunon cubic spline or Akima interpolants. The resulting interpolant

is C1, but general Iy not C*.

h

1Present address: Grove City College, Grove City, PA 16127
Work performed .under the auspices of the U.S. Department of Energy by the

Lawrence Li vermore Laboratory under contract number W-7405-ENG-48.
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This report consists of a reproduction of a poster prepared

for the SIAM 1978 Fall Meeting. A more complete description of

our new algorithm is being prepared for publication.
*

The poster contained a two-dimensional display of methods vs

data sets to facilitate comparison of the six methods on four sets

of data. This is simulated here by numbering the figures i.j. as

follows:

Data Sets:

i=l.

i=2.

i=3.

i = 4.

Methods:

j=lo

j=20

j = 3.

j = 4.

j=5=

j=6”

LLL data set RPN 12*

LLL data set RPN 14*

Example 3 from Akima’s paper (seepage 5).

A nonmonotone example. These data are from S. Pruess,

“An Algorithm for Computing Smoothing Splines in Tension”,

Computing 19 (1978), 365-373.—

Cubic Splines.

3-point Difference Formula.

Ellis-McLain Method.

Akima Method.

Zero Derivatives.

A new method by the authors that guarantees a monotone

interpolantwhen the data are monotone.

*A~tual data from a radiochemical cal(XllatiO1l.
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Figure 1.3. Ellis-McLain Method on Data Set 1.
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